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Art Unit: 2881 

DETAILED ACTION 
Claim Objections 

1 . Claim 1 9 is objected to because of the following informalities: The 
paragraph beginning "wherein the modulating component includes" appears to 
have multiple references to some components. For example, it is not clear if "a 
set of electrically conductive plates located between the ion source and the 
beamline assembly" is a different component from "an extraction suppression 
electrode located close to the ion source". The claim would be clarified if the • 
components of the modulating component were parsed and indented so that they 
are separated. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 

distinctly claiming the subject matter which the applicant regards as his invention. 

2. Claims 9 and 19 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. 
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Claim 9 cites "the modulating component comprises a set of deflection 
electrodes" . 

Claim 19 cites "wherein the modulating component includes" " (page 23, 
line 9) and lists "a set of deflection electrodes (page 23, lines 16-17). 

The specification does not explain how a set of deflection electrodes 
modulates the beam current as cited in claim 1 from which claim 9 depends or in 
claim 19. 

3. Claim 24 is rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 24 recites the limitation "the source magnet" in lines 5 and 6. There 
is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

4. Claims 1, 5, 12, 15, and 1 9 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Aitken (USPN 4847504). 
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In Fig. 5, Aitken shows a "typical" ion implanting system that includes an 
ion source arrangement 30, an analyzing magnet arrangement 40, a resolving slit 
arrangement 50, a post-acceleration system 60 and a wafer processing system 
70. The analyzing magnet arrangement 40 (beamline assembly downstream of 
the ion source) focuses ions having the selected charge-to-mass ratio to pass 
through the aperture 51 in the resolving slit arrangement 50 to enter into a post- 
acceleration arrangement 60 where they are further accelerated to a preselected 
energy before striking the wafer 71 which is mounted in the wafer handling 
apparatus 70 (end station), see column 4, lines 31-39. 

The "typical" ion implanting system also comprises a vane unit 48 
(component for modulating the beam current located downstream of the analyzer 
magnet), which controls the beam current reaching the wafer processor system 
70. The vane unit is driven by a high-speed stepper motor and can change the 
current by approximately 0.1% per step, the step time being one millisecond 
(column4, lines 10-14). Typically the stepper motor is controlled by a 
servomechanism arrangement that drives the stepper motor in response to 
detecting of actual beam current (column 26, lines 25-29). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the differences between 
the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

5. Claims 4, 6, 16 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aitken (USPN 4847504). 

Regarding claims 4 and 6, Aitken does not specifically state that the 
resolving slit is electrically conducting but it would be obvious to one of ordinary 
skill in the art to use conductive plates to avoid buildup of charges due to ions 
intercepted by the plate. 

Regarding claim 16, Aitken is silent on the frequency range and 
percentage of beam modulation of the current. This would depend on the type of 
source and would be a matter of routine experiment. 

6. Claims 13, 14, 18, 20, and 21 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Aitken as applied to claim 1 above, and further in view 
of Bisson et al. (US 20020070347). Aitken does not teach using the detector to 
develop a waveform or using a faraday cup as the detector. Bisson et al. teach 
use of a Faraday cup 30 and a dose processor 70 to control ion beam generator 
10 in an ion implantation device [0030]. The dose processor 70 receives from 
Faraday system 20 an electrical current that is representative of the ion beam 
current received through entrance aperture 44. The dose processor 70 can be 
used to control ion beam generator 10 by adjusting the scan waveform to 
achieve a desired dose uniformity. 
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It would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the "typical" ion implanting system described by Aitken to 
include a Faraday cup and a dose processor to generate a waveform to control 
the ion beam current as taught by Bisson et al. because Bisson et al. teach that 
semiconductor fabrication processes typically require dose accuracies within 1 % 
[0005]. 

7. Claims 7, 8, 22 and 26 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Aitken and Bisson et al. as applied to claims 1 and 13 above, 
and further in view of England et al. (USPN 5969366). 

Aitken and Bisson et al. do not teach using a source of plasma to 
neutralize positive charge buildup on a workpiece. England et al. teach that the 
implanter may include neutralization apparatus between the first electrode and 
the substrate (column 5, lines 13-17). 

Regarding claim 22, the neutralization apparatus of England constitutes a 
second modulating component downstream of the ion source. 

It would be obvious to one of ordinary skill in the art at the time of the 
invention to modify the "typical" ion implanting system described by Aitken to 
include provisions for neutralizing surface charge build-up because England et al. 
teach this is required for higher current implantation of semiconducting 
substrates (column 3, lines 6-9). 

Regarding claim 7, England et al. are silent on the details of the source of 
electrons used to neutralize charge buildup on the wafer. It would be obvious to 
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one of ordinary skill in the art at the time of the invention to use an electrode to 
control the flow of electrons because this is well known in the art. 
Claims 2, 3, 17 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aitken and Bisson et al. as applied to claims 1 and 13 above, 
and further in view of Bright et al. (USPN 5130552 A). 

Regarding claims 2 and 3, Aitken and Bisson et al. do not teach the 
modulating component comprises one or more plates of an ion beam accelerator 
or comprises a ground electrode. In Fig. 1 A, Bright et al. disclose an ion 
implantation system that utilizes an ion source with an extraction electrode. The 
extraction electrode comprises a final electrode 13B, biased at terminal ground 
reference (ground electrode) so that the final ion beam pre-analysis acceleration 
is determined by the value of the pre-analysis acceleration voltage applied to the 
arc chamber itself. The bias electrode is a plate of an ion beam accelerator. 

It would be obvious to one of ordinary skill in the art at the time of the 
invention to use an ion extractor as shown in Fig. 1 because this was well 
established in the prior art. 

Aitken and Bisson et al. do not teach using a controller operatively 
coupled to the measurement component to adjust at least one of the first 
modulating component and the source magnet. 

Bright et al. disclose an ion source assembly 11 that includes a magnet 
assembly 12 which has separate electromagnets to produce higher efficiency of 
ion generation (column 2, lines 11-15). The system also included means for 
accurately measuring the beam current. The current collected on the beam stop 
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is fed to a current to voltage converter 53. The output of the current to voltage 
converter is fed to a computer control system 75 which is used to perform dose 
calculations. Beam control vanes 55 in the extraction region of the ion source 
arrangement also function under computer control routines to apply a controlled 
degree of trim to the ion beam and thus to control the amount of beam current 
delivered to the wafer 50 (Column3, lines 60-65). 

Regarding claim 3, the final electrode 13B is biased at a terminal ground 
reference (column 3, lines 30-35). 

It would be obvious to one of ordinary skill in the art at the time of the 
invention to use a controller operatively coupled to the measurement component 
to adjust the beam current as taught by Bright et al. because Aitken teaches that 
it has also been found to be of importance to implement an ion source control 
system (modulating component), which gives good control over the ion current 
and operating conditions of the ion source (column 1 1 , lines 1-9). 
8. Claims 11 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aitken and Bisson et al. as applied to claims 1 and 13 above, 
and further in view of Tanakav et al. (USPN 5306921 ). Tanakav et al. disclose 
using a magnetic field formed by electromagnets in order to bring the plasma in 
the ion generating chamber into a concentrated state. A control unit controls 
current applied by the power supply for the electromagnets as to produce 
optimum magnetic field intensity for the type of ions to be drawn (abstract). 

It would be obvious to one of ordinary skill in the art at the time of the 
invention to use a controller to produce an optimum magnetic field for an ion 
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source as taught by Tanakav et al. because Aitken teaches that it has been 
found to be of importance to implement an ion source control system (modulating 
component), which gives good control over the ion current and operating 
conditions of the ion source (column 11, lines 1-9). 

9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aitken and Bisson et al. as applied to claims 1 and 13 above, and further in view 
of Kimura et al. (US 20020175296). 

Kimura et al. disclose an apparatus and method of ion beam processing 
comprising an ion source that uses an extraction electrode located near the 
source (Fig. 1). As known in the art, an extraction electrode can be used to 
control the amount of current from an ion source. 

It would be obvious to one of ordinary skill in the art at the time of the 
invention to use the extractor electrode to control the current from an ion source 
as taught by Kimura et al. because Aitken teaches that it has also been found to 
be of importance to implement an ion source control system (modulating 
component), which gives good control over the ion current and operating 
conditions of the ion source (column 11 , lines 1 -9). 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to James J. Leybourne whose telephone 
number is (571 ) 272-2478. The examiner can normally be reached on M-F 9:00- 
6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John R. Lee can be reached on (571) 272-2477. The fax 
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phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

1 0. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
. free). 
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